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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating ceramic electronic parts constituted by 
using for formation of the conductive paste suitable for gravure, its manufacture approach, and this 
conductive paste of the inner conductor film. 
[0002] 

[Description of the Prior Art] The miniaturization of various electronic equipment progresses, for 
example, much more lamination and large capacity-ization are called for in the stacked type ceramic 
condenser so that it may be represented by the portable telephone in recent years. In order to realize 
lamination of a stacked type ceramic condenser, lamination with the same said of the inner conductor 
film used as the internal electrode for obtaining not only the thickness of the ceramic green sheet used in 
order to manufacture a stacked type ceramic condenser but electrostatic capacity is required. The same 
thing can say also about laminating ceramic electronic parts other than a stacked type ceramic 
condenser. 

[0003] In order to form the inner conductor film, although printing using a conductive paste is applied, 
in order to carry out lamination of the inner conductor film, the pulverization of the metal powder 
contained in the conductive paste which smooth nature is wanted to be able to form a thin homogeneous 
printing paint film efficiently good, therefore is used for formation of the inner conductor film is usually 
progressing. 

[0004] Moreover, the powder which consists of base metal, such as nickel and copper, is increasingly 
used as metal powder contained in a conductive paste for low-cost-izing. 

[0005] Conventionally, generally screen-stencil is used as the formation approach of the inner conductor 
film by the conductive paste. However, according to the screen-stencil, baton time amount is long, and 
since productivity is low, efficient-ization of presswork is desired. 

[0006] Therefore, the gravure proposed in JP, 8-3 16090, A, JP, 10- 199331, A, and JP, 10-33 5 167, A as an 
approach of forming the inner conductor film efficiently at high speed and intaglio offset printing 
proposed by JP,9-237737,A and JP,2000-76930,A occur. 

[0007] Unlike the conductive paste used in screen-stencil, the conductive paste used in above-mentioned 
gravure suppresses generating of thixotropy nature as much as possible in order to satisfy gravure 
fitness, and viscosity is hypoviscosity-ized like 1 or less Pa-s. 

[0008] On the other hand, in intaglio offset printing, in order to enable it to realize good transition to an 
imprint object from an intaglio, it is the description to give thixotropy nature to the conductive paste 
used there in a very high field which viscosity calls 80 or more Pa-s. 
[0009] 

[Problem(s) to be Solved by the Invention] In laminating ceramic electronic parts, when forming an 
internal electrode by gravure, it is required from a conductive paste that it should have the printability 
and distributed stability in high-speed printing. 

[0010] In gravure, the paste with which the printing pattern part in a version was filled up is directly 
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imprinted on a printing hand-ed. So, by the high paste of viscosity, sufficient imprint nature is not 
obtained like the paste for screen-stencil, or the paste for intaglio offset printing mentioned above. That 
is, at the time of printing, a paste fully needs to flow, and the fluid characteristic serves as an important 
factor which influences a printability including imprint nature. 

[001 1] On the other hand, unlike the gravure ink in general publication or a package application, by the 
conductive paste, the metal powder used as an electric conduction component contains, and the content 
ratio is also high. Therefore, especially in the conductive paste with which viscosity was made low so 
that it might be suitable for gravure, there is a problem that metal powder sediments at the time of un- 
flowing. 

[0012] In order to solve this problem, it is necessary to hold the viscosity of a conductive paste above to 
some extent at the time (field where a shear rate is low) of un-flowing [ of a conductive paste ]. In order 
to satisfy a printability on the other hand at the time of a flow of a conductive paste like [ at the time of 
gravure ] (field where a shear rate is high), it must be made for sufficient viscosity down to have to arise. 

[0013] That is, in order to make it fill the above opposite requests, a conductive paste must be a 
thixotropy fluid with the large viscosity change by the shear rate. 

[0014] Moreover, with the demand of the lamination to laminating ceramic electronic parts, as 
mentioned above, the pulverization of the metal powder which lamination with the same said of the 
inner conductor film is called for, therefore is contained in a conductive paste is progressing. 
[0015] Usually, the irregularity as a trace of the printing pattern part of the gravure version remains in 
the front face of the printing paint film used as the inner conductor film formed of gravure despite some. 
The irregularity in the front face of this printing paint film has a bad influence on electrical 
characteristics and dependability of a product more as a ceramic green sheet becomes thin. For example, 
in the stacked type ceramic condenser with which the number of laminatings exceeds 300 layers, a 
comparatively big distortion arises inside the layered product in a raw condition by accumulating some 
irregularity. Consequently, this distortion may serve as internal stress and structure defects, such as 
interlaminar peeling and a crack, may occur in the layered product after sintering. 
[0016] In order to raise the smooth nature of a printing paint film, it is necessary to raise the leveling 
nature of a conductive paste. In order to raise leveling nature, a viscosity rise in the low shear rate region 
as a fluid characteristic of a conductive paste must be controlled. 

[0017] However, since it has structural viscosity in a low shear rate region when the conductive paste 
which was excellent in dispersibility using metal impalpable powder which the first [ an average of ] 
particle size calls 0.5 micrometers or less, for example is produced, it is in the inclination for the 
viscosity in a low shear rate region to rise. So, it is difficult to realize lamination of the inner conductor 
film, and smoothing of a printing paint film collectively. 

[0018] Then, even if the purpose of this invention is the case where satisfy the both sides of 
sedimentation prevention of metal powder and gravure fitness, and metal impalpable powder is 
included, it is offering the conductive paste for gravures with which the smooth printing paint film 
which can respond to lamination is obtained. 

[0019] Other purposes of this invention are offering the manufacture approach of the conductive paste 
for gravures the above conductive pastes' being manufactured where formed element powder like metal 
powder is distributed with the outstanding dispersibility. 

[0020] The purpose of further others of this invention is offering the laminating ceramic electronic parts 
constituted by using for formation of the conductive paste mentioned above of the inner conductor film 
[0021] 

[Means for Solving the Problem] This invention is first turned to the conductive paste used in order to 
form the inner conductor film in laminating ceramic electronic parts equipped with the inner conductor 
film prolonged in accordance with the specific interface between two or more ceramic layers and a 
ceramic layer by gravure. 

[0022 1 In order that the conductive paste concerning this invention may solve the t echnical technical 
problem mentionedabove, 30 - 70% ot the weight of the formed element containing metal p6Wder and 1 
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- 10% of the weight of ethoxy radical content 49.6% or more of ethyl cellulose resinous principle, 0.05 - 
5% of the weight of a dispersant and the solvent component as the remainder are included , and it is the 

ivigrngify gfe ni jn a ahpar |-;it e Q.i (s-lV They are 1 or more Pa-s. A nd viscosity eta V.&2 in a shear rate 
0.02 (s-1) is characterized bybeing the thixotropy tluid w hicn ruirius the conditions expressed with a 

bottomjype. ~ " " " 

[0023] The formed element mentioned above etaO.l xl.2 <=eta0.02 <=eta0.1 x3 may contain ceramic 

powder. 

[0024] Moreover, as for metal powder, it is desirable that they are the powder containing base metal and 
the powder which contains nickel more specifically?" 

[0025] Moreover, as for metal powder, it is desirable that the first [ an average of] particle size is 0.5 
micrometers or less. 

[0026] Moreover, as for an ethyl cellulose resinous principle, it is desirable that weight average 
molecular weight is 5000 or more. 

[0027] Moreover, as for a dispersant, it is desirable that they are a fatty acid and the thing which 

contains stearin acid, oleic acid, or the metal salt of one of these more specifically. 

[0028] It may replace with this and the dispersant may contain the anionic dispersant. In this case, an 

anionic dispersant is polymerization reagin and it is desirable that that weight average molecular weight 

is 4500 or more. What contains the monomer which has a carboxylic acid, a sulfonic acid, a phosphoric 

acid, or the neutralization salt of one of these as an anionic dispersant is used suitably. 

[0029] This invention is turned also to the approach of manufacturing the above conductive pastes 

again. 

[0030] The manufacture approach of the conductive paste concerning this invention In order to solve the 
technical technical problem mentioned above, the 1st mil base containing a formed element, a 
dispersant, and a solvent component mixing and by carrying out distributed processing It is 
characterized by having the primary process which obtains the 1st slurry, the secondary process which 
obtains the 2nd slurry by carrying out distributed processing of the 2nd mil base which mixed the 
resinous principle and the solvent component to the 1st slurry, and the 3rd process which removes a 
massive object 1.0 micrometers or more from the 2nd slurry. 

[003 1] You may have further the 4th process which adjusts the solvent ratio under conductive paste by 
removing a part of solvent component after the 3rd process mentioned above. 

[0032] Moreover, the 4th process includes preferably the process which carries out evaporation removal 
of a part of solvent component with the application of either [ at least ] heating or reduced pressure. 
[0033] Moreover, as for the viscosity of the 2nd slurry before removing a massive object in the 3rd 
process, it is desirable to be adjusted to 0.5 or less Pa-s. 

[0034] Moreover, as for the 3rd process, it is desirable to include the process from which an opening 
removes a massive object using the filter which are the more than twice of the first [ an average of ] 
particle size of metal powder and 20 micrometers or less. 

[0035] Moreover, the 3rd process is the pressure of 1.5kg/cm2. It is desirable to include the process 
which removes a massive object by the pressure filtration of the following. 

[0036] Moreover, in the 3rd process, two or more steps of multistage filtration is applied preferably. 
[0037] In addition, in the 3rd process, when a filter is used, this filter may be a depth type or may be a 
surface type. 

[0038] This invention is turned also to laminating ceramic electronic parts equipped with the inner 
conductor film prolonged in accordance with the specific interface between farther two or more ceramic 
layers and a ceramic layer. The laminating ceramic electronic parts concerning this invention are 
characterized by the above-mentioned inner conductor film consisting of a sintered compact which 
calcinated the conductive paste concerning this invention that was mentioned above, and was obtained. 
[0039] These laminating ceramic electronic parts are preferably applied to a stacked type ceramic 
condenser. In this case, in order to arrange the inner conductor film so that electrostatic capacity may be 
obtained through a ceramic layer, to be further formed on the outside surface of the layered product 
constituted by laminating ceramic electronic parts having two or more ceramic layers and to take out 
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electrostatic capacity, it has the external electrode electrically connected to the specific thing of the inner 

conductor film. 

[0040] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing in illustration the stacked type 
ceramic condenser 1 as an example of the laminating ceramic electronic parts constituted using the 
conductive paste for gravures concerning this invention. 

[0041] The stacked type ceramic condenser 1 is equipped with the layered product 2. The layered 
product 2 is equipped with two or more inner conductor film 4 and 5 formed in accordance with two or 
more specific interfaces between two or more dielectric ceramic layers 3 by which a laminating is 
carried out, and two or more dielectric ceramic layers 3, respectively. 

[0042] It is formed so that even the outside surface of a layered product 2 may be reached, but the inner 
conductor film 4 and 5 is arranged by turns so that electrostatic capacity may be obtained for the inner 
conductor film 4 pulled out by even one end face 6 of a layered product 2, and the inner conductor film 
5 pulled out by even the other-end side 7 through the dielectric ceramic layer 3 in the interior of a 
layered product 2. , 

[0043] In order to take out above-mentioned electrostatic capacity, it is on the outside surface of a 
layered product 2, and on an end face 6 and 7, the external electrodes 8 and 9 are formed, respectively so 
that it may connect with the specific thing of the inner conductor film 4 and 5 electrically. Moreover, on 
the external electrode 8 and 9, it is it-formed and the 2nd [ it ] plating layer 12 and 13 which consists of 
solder, tin, etc. is further formed for the 1st plating layer 10 and 1 1 which consists of nickel, copper, etc. 
on it, respectively. 

[0044] In such a laminating ceramic condenser 1, the inner conductor film 4 and 5 gives a conductive 
paste which is explained below at a detail by gravure on the ceramic green sheet which should serve as 
the dielectric ceramic layer 3, and consists of sintered compacts which calcinated this and were 
obtained. 

[0045] 30 - 70% of the weight of the formed element in which a conductive paste contains metal 
powder, While being characterized by 1 - 10% of the weight of ethoxy radical content containing 49.6% 
or more of ethyl cellulose resinous principle, 0.05 - 5% of the weight of a dispersant, and the solvent 
component as the remainder Viscosity eta 0. 1 in a shear rate 0. 1 (s-1) They are 1 or more Pa-s. And 
viscosity eta 0.02 in a shear rate 0.02 (s-1) is characterized by being the thixotropy fluid which fulfills 
the conditions expressed with the formula of etaO. 1 xl .2 <=eta0.02 <=eta0. 1 x3. 
[0046] In addition, the viscosity of a conductive paste shows the viscosity which the measurement 
method measured with the rotating type measurement-of-viscosity machine by the shear rate control 
system in the measurement temperature of 25**5 degrees C. The viscosity in the shear rate of arbitration 
can be measured by using this measuring device. 

[0047] By forming the inner conductor film with which laminating ceramic electronic parts like the 
inner conductor film 4 and 5 in the stacked type ceramic condenser 1 shown in drawing 1 are equipped 
by gravure using such a conductive paste, it can have good productive efficiency and laminating ceramic 
electronic parts like a stacked type ceramic condenser 1 can be manufactured. 
[0048] Viscosity eta 0.1 in a low shear rate region which is called shear rate 0.1 (s-1) of a conductive 
paste as mentioned above By considering as 1 or more Pa-s, sedimentation of formed element powder 
like metal powder can be prevented. Moreover, since this conductive paste is a thixotropy fluid, 
sufficient viscosity down happens and it can acquire a good printability in the high shear rate region at 
the time of gravure. 

[0049] jvloreover; asaresinous principje^when ethoxy : radicaTcontentuses 49.6% T6r~mofeof etfiyr 
ycellulos'e, a viscosity-rise i n the s hear rate range below a sheaf rate 0.1 (s-1) can be controlled, and a 
^^rinting paint film wi th the sm ooth" front face" whi ch can respond to lamination an d multil ayering cMTbe^ 
r obtained. ; 

[0050] The above-mentioned operation acquired with the conductive paste which relates to this 
invention below is explained more to a detail. 

[005 1] In a low shear rate, such as a shear rate 0. 1 (s-1), since metal powder with large specific gravity 
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sediments when the viscosity of a conductive paste is low, phase splitting of the conductive paste is 
carried out. Moreover, if nickel powder with magnetism is used as metal powder, the more the first [ an 
average of ] particle size will become small, the interaction between nickel powder becomes strong and, 
the more it becomes easy to condense. Consequently, since the condensed powder forms a flocks object 
and sediments, the dispersibility of a conductive paste is spoiled. 

[0052] Therefore, in the conductive paste containing impalpable powder, especially the nickel 
impalpable powder which is easy to condense, it is necessary to weaken the interaction between metal 
powder and to prevent condensation as metal powder. Moreover, coincidence is asked for the viscosity 
of 1 or more Pa-s with a shear rate 0. 1 (s-1) from a conductive paste, in order to prevent sedimentation 
of the metal powder by the specific gravity difference. 

[0053] In order to weaken the interaction between the metal powder which is electric conduction 
components and to raise dispersibility, it is effective to make organic substance components, such as a 
resinous principle and a dispersant, stick to homogeneity to metal powder. This homogeneous 
adsorption can be advantageously attained by the manufacture approach of the conductive paste 
mentioned later. By homogeneous adsorption of an organic substance component, the front face will be 
in the condition of having been covered by the adsorption layer by the organic substance, and each of 
metal powder will exist during a conductive paste. So, since each metal powder adjoins through an 
adsorption layer, it is hard to produce the condensation by the interaction between metal powder, and a 
flocks object is also hard to be formed. 

[0054] Moreover, the conductive paste concerning this invention shows the property as a large 
thixotropy fluid of the viscosity change by the shear rate by forming the above homogeneous adsorption 
layers. The metal powder covered with the homogeneous adsorption layer forms the false network 
structure object through an adsorption layer by the chemical interaction of the organic substance 
component which forms the adsorption layer in a low shear rate region. Since a flow of metal powder is 
controlled by it, by it, the viscosity of a conductive paste rises greatly in a low shear rate region. 
Therefore, by formation of the false network structure object through an adsorption layer, and the 
viscosity rise accompanying it, the viscosity of 1 or more Pa-s can be held in the low shear rate region 
where a conductive paste does not flow, and sedimentation of metal powder can be prevented. 
[0055] On the other hand, the network structure object formed as mentioned above in the low shear rate 
region is destroyed in the field in which a high shear rate is added like [ at the time of gravure ]. Since a 
network structure object is what consists of false association like the hydrogen bond between the 
functional groups of the organic substance component which forms the adsorption layer, if a certain 
stress more than fixed is added, this association will be cut simply. Thus, if a network structure object is 
destroyed, the metal powder covered with the adsorption layer can flow freely in the condition near the 
primary particle. Therefore, in a high shear rate region, since the viscosity down of a conductive paste 
arises sharply, a good printability is acquired and faults by version plugging, such as a poor imprint and 
a blur, do not occur. 

[0056] Furthermore, in order to correspond to lamination and multilayering, the smooth nature of the 
front face which is extent which the internal distortion in a layered product does not generate is required 
from a printing paint film. As mentioned above, generally the trace of the printing pattern part of the 
gravure version exists in the front face of the printing paint film formed by gravure despite some. This 
trace is in the inclination to appear more notably, so that the viscosity of a conductive paste is high. For 
example, in a stacked type ceramic condenser, although this trace does not necessarily serve as a fatal 
defect which influences all the product properties, for the laminating ceramic electronic parts with which 
lamination and multilayering progress, it becomes the cause which makes the internal distortion of a 
layered product increase, and the dependability of the yield or a product is influenced greatly. 
[0057] Therefore, it has good productive efficiency, and in order to obtain the laminating ceramic 
electronic parts which have higher dependability, it is necessary to make smooth nature of the front face 
of a printing paint film as good as possible. Then, as a result of investigating about the gestalt of the 
paint film after gravure, and the fluid characteristic of a conductive paste, it turned out that a viscosity 
rise in a low shear rate region influences the surface state of a printing paint film. 
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[0058] In order to make the front face of a printing paint film smooth, leveling of the imprinted 
conductive paste fully needs to be carried out. However, if the flow curve of a conductive paste is 
observed, since viscosity will rise rapidly in the field of under the shear rate 0.1 (s-1), a fluidity falls. 
Therefore, sufficient leveling effectiveness is not acquired. Such a rapid viscosity rise is because a 
network structure object is formed within a conductive paste of the interaction of an adsorption layer, as 
mentioned above. Therefore, in order to raise the leveling nature of a conductive paste, it is necessary to 
maintain the fluidity of a conductive paste by making a viscosity rise in the field of under the shear rate 
0.1 (s-1) ease. 

[0059] Therefore, it is necessary to weaken the interaction between the adsorption layers on the metal 
powder front face which forms a network structure object. That is, formation of a network structure 
object can be controlled by weakening the interaction between adsorption layers. 
[0060] However, if the interaction between adsorption layers is too weak, since the viscosity of the 
conductive paste in a low shear rate region will become low too much, the metal powder with large 
specific gravity will sediment. Therefore, it is necessary to control viscosity change in the field of a 
shear rate 0. 1 (s-1) in which a network structure object is formed during a conductive paste. In the very 
low shear rate region below a shear rate 0. 1 (s-1), since a limitation is in measurement of viscosity, in 
this invention, 0.02 (s-1) has been adopted as a lower limit for grasping viscosity change. 
[0061] That is, in order to acquire leveling effectiveness with a sufficient printing paint film, the 
viscosity eta 0.02 in a shear rate 0.02 (s-1) is the viscosity eta 0. 1 in a shear rate 0. 1 (s-1). It is required 
to be the thixotropy fluid expressed with the bottom type set criteria. 

[0062] etaO.l xl .2 <=eta0.02 <=eta0. 1 x3eta0. 1 xl .2> Since the viscosity rise is small in the case of eta 
0.02, leveling nature is good, but on the other hand the configuration of the outermost periphery of a 
printing paint film and the edge section is not acquired for turbulence and a homogeneous printing paint 
film by generating of a blot or a lappet, but it causes faults, such as an open circuit in the inner 
conductor film. 

[0063] On the other hand, in the case of etaO. 1 x3<eta0.02, since the viscosity rise is large, leveling of 
the front face of a printing paint film is inadequate, and in a printing paint film, it becomes difficult to 
realize sufficient smoothing. 

[0064] Therefore, in order to obtain the printing paint film which has a smooth and good configuration, 
it is required to fill the relation as which the viscosity in each of shear rates 0. 1 (s-1) and 0.02 (s-1) was 
specified by said formula. 

[0065] Next, as a result of working on the policy which can weaken the interaction between the 
adsorption layers for realizing viscosity change specified by said formula, it turned out that it is effective 
that ethoxy radical content uses 49.6% or more of ethyl cellulose as a resinous principle contained in a 
conductive paste. This is hydrophobicity chemically and is because the distance between adsorption 
layers can be kept moderate according to the content ratio of the ethoxy radical which can serve as 
physical steric hindrance being high. 

[0066] \^hen ethoxy radical content is 49.5% or less, there are little chemical and the effectiveness 
whicliweakens the interaction between the adsorption layers by physical effectiveness of an ethoxy 
radical. Consequently, it becomes difficult to control a viscosity rise of the conductive paste in shear rate; 
0.02-0.1 s-1, and to realize smoothing of a printing paint film. In addition, if ethyl cellulose is used as a 
resinous principle regardless of ethoxy radical content about a printability, good printing nature can be 
obtained. 

[0067] As mentioned above, according to the conductive paste concerning this invention, the smooth 
disposition top of the printing paint film by control of the interaction between the adsorption layers on 
the big viscosity down in viscosity reservation aiming at sedimentation prevention of the metal powder 
in a low shear rate region and the high shear rate region for satisfying a printability and the front face of 
metal powder can be collectively realized by making homogeneity adsorb an organic substance 
component to a metal powder front face. 

[0068] In the conductive paste concerning this invention, the content ratio of the formed element 
containing metal powder is made into 30 - 70 % of the weight, as mentioned above. By adjusting the 
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ratio of a formed element in this range, it is stabilized and the printing paint film thickness made into the 
purpose can be obtained. 

[0069] When the content ratio of a formed element is less than 30 % of the weight, the consistency of 
metal powder becomes low too much at the consistency of the formed element in a printing paint film, 
and a twist specification target. Consequently, speaking of the stacked type ceramic condenser 1 shown 
in drawing 1 , faults, such as an open circuit of the inner conductor film 4 and 5, arise at the time of 
sintering, and the stacked type ceramic condenser 1 which has the electrical characteristics which 
dispersion arose in the effective area of the inner conductor film 4 and 5, and were stabilized in it cannot 
be obtained. Moreover, the fall of the dispersibility by sedimentation of the metal powder with which it 
becomes difficult with which to obtain the viscosity of 1 or more Pa-s in a shear rate 0. 1 (s-1), and it 
serves as a principal component of a formed element is caused. 

[0070] On the other hand, if the content ratio of a formed element exceeds 70 % of the weight, faults, 
such as dispersion in the printing paint film thickness by version plugging, will occur plentifully at the 
time of gravure. 

[0071] The formed element mentioned above may contain ceramic powder besides metal powder. When 
the layered product 2 of a raw condition which has the structure which carried out the laminating of the 
ceramic green sheet which should serve as the inner conductor film 4 and 5 formed with the conductive 
paste and the dielectric ceramic layer 3 speaking of the stacked type ceramic condenser 1 shown in 
drawing 1 is calcinated at an elevated temperature, If a difference is in sintering temperature between the 
metal powder contained in the conductive paste used as the inner conductor film 4 and 5, and the 
ceramic contained in a ceramic green sheet, since the stress by gap of sintering contraction inside a 
layered product 2 will occur, peeling, a crack, etc. occur in a layered product 2. These evils can be made 
hard to produce by including ceramic powder in a formed element. 

[0072] As metal powder contained in a formed element, the powder which consists of base metal, such 
as nickel and copper, especially nickel powder can be used advantageously. Although the metal powder 
which consists of noble metals, such as silver and palladium, can also be used, it becomes possible by 
using base-metal powder to manufacture more cheaply laminating ceramic electronic parts like a stacked 
type ceramic condenser 1 as mentioned above. 

[0073] As for the first [ an average of] particle size of metal powder, it is desirable that it is 0.5 
micrometers or less. From now on, to laminating ceramic electronic parts like a stacked type ceramic 
condenser 1, the further miniaturization and low back-ization will be wanted to progress. Therefore, it is 
desirable to make as thin as possible thickness of the inner conductor film with which laminating 
ceramic electronic parts are equipped, and in order to be the lamination of such inner conductor film, it 
is necessary to make particle size of metal powder small. If first [ an average of ] particle size of metal 
powder is set to 0.5 micrometers or less, it will become possible to correspond to the lamination of the 
above inner conductor film enough. 

[0074] On the other hand, if the first [ an average of ] particle size of metal powder exceeds 0.5 
micrometers, it will become difficult not to obtain a thick kink colander but to fully deal the physical 
thickness of the inner conductor film with the demand of lamination. However, when the first [ an 
average of] particle size of metal powder exceeds 0.5 micrometers, it is possible to use suitably the 
metal powder which has the first [ an average of] particle size according to the purpose, and there is no 
change in the effectiveness acquired by this invention. 

[0075] In addition, especially a convention is not carried out about the minimum of the particle size of 
metal powder. In manufacture of laminating ceramic electronic parts, if it is the particle size in which 
coincidence baking with a ceramic is possible, the effectiveness by this invention will be acquired. 
[0076] In the conductive paste concerning this invention, as mentioned above, as for the content ratio of 
49.6% or more of ethyl cellulose resinous principle, ethoxy radical content is made into 1 - 10 % of the 
weight. 

[0077] The reinforcement of a printing paint film is not enough in the ratio of this resinous principle 
being less than 1 % of the weight, and the fault by the lack of adhesion or poor blocking occurs. 
Moreover, since the abundance of the resinous principle to the formed element of a under [ a conductive 
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paste ] decreases, it becomes difficult for a resinous principle to stick to homogeneity to formed element 
powder like metal powder. Consequently, neither the fall of dispersibility nor condensation of formed 
element powder can be caused, and the fluid characteristic of the conductive paste which it is going to 
obtain by this invention cannot be realized. 

[0078] On the other hand, if the ratio of a resinous principle increases more than 10 % of the weight, 
faults, such as a fall of the print quality by version plugging and a drying fall of a solvent component, 
will occur for a viscosity rise of a conductive paste. Moreover, since the amount of organic substance in 
a layered product raw [ for obtaining laminating ceramic electronic parts ] increases, the structure defect 
by the fall of cleaning nature etc. occurs, and the property fall of laminating ceramic electronic parts and 
the fall of the yield are caused. 

[0079] As for the ethyl cellulose resinous principle used, it is desirable that weight average molecular 
weight is 5000 or more, and it is more desirable that it is 10000 or more. Since adsorption-balking to 
formed element powder like metal powder advances that weight average molecular weight is less than 
5000 in a short-time cycle, adsorbent [ over formed element powder ] becomes less enough. 
Consequently, the paste viscosity stabilized with time cannot be obtained by the fall of dispersibility. In 
addition, this problem is not a fatal problem for the conductive paste concerning this invention. 
[0080] In the conductive paste concerning this invention, the content ratio of a dispersant is made into 
0.05 - 5 % of the weight, as mentioned above. Since the addition of a dispersant influences the 
dispersibility of a conductive paste directly, it is properly used within the limits of the above according 
to the content ratio of a formed element. 

[0081] When the content ratio of a dispersant is less than 0.05 % of the weight, since the amount of 
adsorption of the dispersant to the front face of formed element powder like metal powder is not enough, 
dispersibility falls, by condensation of formed element powder, the massive object on a printing paint 
film increases, and the property of laminating ceramic electronic parts falls. 

[0082] On the other hand, if there are more content ratios of a dispersant than 5 % of the weight, since 
the amount of organic substance in a layered product raw [ for obtaining laminating ceramic electronic 
parts ] will increase, the structure defect by the fall of cleaning nature etc. occurs, and causes the 
property fall and yield fall of laminating ceramic electronic parts which were obtained. 
[0083] What is necessary is to be able to use a macromolecule type anionic dispersant or the dispersant 
of a low-molecular type fatty-acid system, to choose a thing with compatibility with a solvent 

component suitably, and just to use it as a dispersant. i V*>^Lr*A^t ^c^A 

[0084] As an anionic dispersant, ^there is simple substances, such as polyacrylic acid, j^ olyacryiic ester,; 
poly methacry lie acid, poly methacry lie acid ester, phosphoric ester content resin, a maleic acid, sulfonic- 
acid content resin, polyoxyalkylene, and acid denaturation amide resin, or a copolymer which consists of 
combination of the thing of these plurality as an example of representation, and it is desirable that 
weight average molecular weight is 4500 or more polymerization reagins. 

[0085] Since adsorption-balking to formed element powder advances that weight average molecular 
weight is less than 4500 in a short-time cycle, adsorbent [ over formed element powder ] becomes less 
enough. In addition, this problem is not a problem fatal to the conductive paste concerning this 
invention. 

[0086] What is necessary is to be able to use suitably stearin acid, oleic acid, or the metal salt of one of 
these for saturation and partial saturation structure, to choose a thing with a solvent component and 
compatibility as them as ****** and an example of representation, and just to use for them as a 
dispersant of a fatty -acid system. 

[0087] It is thought that the adsorption mechanism to formed element powder like metal powder of a 
dispersant is based on an acid-base interaction, and it is thought by the system using an organic solvent 
that the acid-base interaction based on transfer of an unshared electron pair, i.e., the Lewis theory, is 
dominant. Loop-formation train tail structure is known as a general adsorption gestalt. When controlling 
the thixotropy nature of a conductive paste, it is possible to control the interaction of formed element 
powder by introducing the side-chain structure which spreads in the shape of a tail in the structure of a 
dispersant on the basis of the functional -group section which sticks to formed element powder. 
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[0088] For example, physically, by introducing an alkyl group with many chains etc. into the side-chain 
section, the side chain serves as steric hindrance, and the interaction of formed element powder can be 
weakened. 

[0089] Moreover, it is possible to control extent of the interaction of formed element powder by 
controlling chemically the hydrogen bond nature of the functional group introduced into the side-chain 
section. 

[0090] In fact, taking into consideration the both sides of the above-mentioned physical operation and a 
chemical operation about a resinous principle or a dispersant, an ingredient and a content ratio are 
chosen so that the interaction between formed element powder can be controlled proper. 
[0091] Generally, the inorganic oxide powder with which front faces, such as metal powder, such as 
nickel and copper, or ceramic powder, are rich in reactivity shows the basicity with which the front face 
was covered by the oxide film or the hydroxylation film by the reaction with the oxygen in air, and 
moisture. That is, homogeneity can be made to adsorb an organic substance component to the front face 
of formed element powder by distributing formed element powder in the condition that the organic 
substance component from which the reaction by electron pair transfer serves as activity to the front face 
of the formed element powder covered by the oxide film or the hydroxylation film exists. 
[0092] As a solvent component contained in the conductive paste concerning this invention, solvents, 
such as alcohols, a terpene system, a ketone system, an ether system, an ester system, a hydrocarbon 
system, and a polyhydric-alcohol system, can be used suitably, for example, combining independent or a 
thing with compatibility two or more. In addition, although this solvent component dissolves the both 
sides of the resinous principle contained in a conductive paste, and a dispersant, its thing with the 
property in which the organic substance component in a ceramic green sheet is not dissolved is 
desirable. 

[0093] As for the boiling point of a solvent component, it is desirable that they are 50 degrees C or more 
and less than 250 degrees C. Since evaporation of a solvent component is too quick at the time of 
printing etc. when the boiling point is less than 50 degrees C, the stable printability is acquired by 
neither a viscosity rise of a conductive paste nor condensation of a formed element, but workability, 
such as printing, falls greatly by it. Drying [ of a printing paint film ] becomes it low that the boiling 
point of a solvent component is 250 degrees C or more too much, and it becomes impossible on the 
other hand, to correspond to high-speed printing. 

[0094] As mentioned above, in order to obtain the conductive paste concerning this invention in which a 
fluid characteristic with the large viscosity change by the shear rate is shown, it is necessary to form the 
homogeneous adsorption layer of the organic substance in the front face of formed element powder, and 
to raise the dispersibility of a conductive paste. 

[0095] Therefore, although there is the distributed approach using 3 rolls from the former, for example, 
since the viscosity of the mill base which consists of a formed element, an organic component which 
consists of a resinous principle and a dispersant, and a solvent component is high, it is difficult to make 
homogeneity adsorb a dispersant etc. to the front face of formed element powder by the distributed 
approach with 3 rolls. Moreover, a resinous principle also has the problem of checking a dispersant 
sticking to the front face of formed element powder. Then, after making a dispersant stick to the front 
face of formed element powder beforehand, how to add a resinous principle is also considered. 
However, also by this approach, in the case of the distributed approach using 3 rolls, only of a formed 
element, a dispersant, and a solvent component, since the viscosity of the mill base is low, there is a 
problem that it is difficult to fully distribute a formed element. 

[0096] Then, in this invention, in order to obtain a conductive paste, the following manufacture 
approaches are used advantageously. It explains with reference to drawing 2 . 

[0097] First, the 1st mil base 16 containing a formed element, a dispersant, and a solvent component is 
prepared, mixing and the primary process 17 which carries out distributed processing are carried out for 
these, and the 1st slurry 18 is obtained. 

[0098] Subsequently, the 2nd mil base 19 which mixed the resinous principle and the solvent component 
to the 1st slurry 18 is produced, the secondary process 20 which carries out distributed processing of 
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these is carried out, and the 2nd slurry 21 is obtained. 

[0099] Next, the 3rd process 22 which removes a massive object 1 .0 micrometers or more from the 2nd 
slurry 21 can be carried out, and the conductive paste made into the purpose can be obtained. 
[0100] According to the difference in the dispersibility by the paste viscosity demanded in the 
conductive paste which it is going to obtain, and the metal powder to be used etc., the 4th process 23 
which adjusts the solvent ratio under conductive paste may be carried out by removing a part of solvent 
component after the 3rd process 22 mentioned above. 
[0101] 
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